Toxicologic interactions between ozone and bacterial endotoxin.
The effects of acute exposure of mice to bacterial lipopolysaccharide (LPS), the endotoxin of gram negative microorganisms, and ozone (O3) have been investigated. Intraperitoneal (ip) administration of 5 mg/kg LPS to CD-1 mice followed by exposure to 15 ppm O3 for 1.5 hr produced synergistic effects as measured by pulmonary edemagenesis and lethality assays. In contrast, ip administration of 0.1-1.6 mg/kg LPS to CD-1 mice over 5 consecutive days, a dose regimen resulting in LPS tolerance, protected against a lethal challenge of 20 ppm O3 for 3 hr. A statistically significant increase in catalase and glutathione peroxidase activity was measured in homogenates of lungs obtained from CD-1 mice receiving a tolerance-inducing regimen of LPS. These results demonstrate that two, distinct toxicologic interactions can occur between O3 and bacterial LPS. Synergism between these agents could explain, in part, the increased susceptibility of O3-exposed animals to respiratory infection with gram negative microorganisms. Protection resulting from LPS-induced increases in pulmonary antioxidant activity provides additional evidence that O3 and, possibly, LPS mediate their toxicity through oxidative mechanisms.